Stabilization of large multilamellar liposomes by human serum in vitro.
The leakage of 5,6-carboxyfluorescein from large multilamellar liposomes prepared from dipalmitoylphosphatidylcholine (without or with cholesterol) was investigated in vitro in the presence of human serum. Below the phospholipid phase transition temperature, the rate of dye release is retarted 3-8-fold in the presence of up to 25% human serum in the incubation medium, as compared to the release in isotonic phosphate-buffered saline. This effect is significantly augmented by incorporation of 50 mol% cholesterol into the lipid bilayer. At and above the phase transition temperature, the initial rapid dye leakage in the presence of serum is followed by a slow long-term release. Incubation of the liposomes with serum is assumed to result in the association of serum proteins with the outermost lipid bilayer which in turn will lead to their stabilization, while the inner lamellae are not immediately accessible to the serum proteins. The permeability of the outer protein-rich lipid bilayer appears to be restricted, as concluded from the decreased dye release in the presence of serum. Massive leakage from multilamellar liposomes appears to be primarily due to bilayer defects occurring in the lipid transition region rather than being caused by protein-lipid interactions. The results of our in vitro experiments are discussed in terms of the potential usefulness of multilamellar liposomes as drug carriers in vivo for local and topical applications.